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EXECUTIVE SUMMARY
Co |

Test und Evaluation is an integral and'conﬁinuing part‘
of the weapons system acquiSitioﬁ ¢ycle. In the process of
gaining knowledge from research through development and
roduction, some test and evaluation occurs each step of thef
way. In the past, it too often has been compromised as at-
tempts were made to meet fixed deploymen£ dates even tHougﬁ
program: slipped in tyeir garlier stages. This paper investi~
gater the Navy's test and evaluation process in the procure-
ment l.ife cycle of ships and aircraft, inc}uding some of the
recent changes in test and evaluation concepts brought about
by the recommendations of the Blue Riﬁbon Defense Panel and

DOD Directive 5000,1. The unique problems assoclated with

the extremely loug but low risgk conventional hull ship acqui-

sition programs are discusced using the Patrol Frigate as an

example, Included in the discussion are 1) the Navy's initial

recaction to the requirements of DODD 5000.1 and their counter=-

proposal for a u.lque DCP/DSARC process applicéble to conven~

tional hull ships only,‘a) the initial Patrol Frigate test and
evaluation plan us;ng Land Bgsed Test Sites, and 3) results

of DSAWC ¥ and 1I, 1In contrast to conventional hull ship
programs, the aircraft acquisition is one of high risk and
uncertainty with a relatively short aéquisition cycle, Prob-
lems associated witn aircraft testing are also addressed with

emphasis on concurrency, prototyping, I and E competition,



' ﬁon-repreééntétivé hardware, and oéerational test and evalua-~
tion. It is concluded that the systems integration approach
to testing may be the best answer £o the probleps associated
with Navy test and evaluation, Little faith is placed on
policies that simply shift the test end evaluation power
structure or pretend that concurrency ¢an be eliminated, fhe
only realistic hope for decreasing the concurrency of test
and eva]uationland production is to reduce the length of the

Navy test and evaluation process through improved test plan-

ping, improved efficiency, and the reduction of redundancy in
testing. It appears that coordinated and integrated testing
is the most likely approach to result in significant improve=-
ment in Navy test and evaluation and béars investigation by
: © other major'acquisition programs as to its applicability to

C their test and evaluation efforts.

ii
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SECTION I
INTRODUCTION

Test and Evaluation is an integral and continuing
part of the weapons system acquisition cycle. In the process
of gaining knowledge from research through development and
production, some teai and evaluation occurs oach step of
the way., Evaluation of material prior to approval for service
uce is a vital function, In the past, it too often has been
compromised as attempts were wade to meet fixed deployment
dates even thougn programs slipped in their earliér stages.
This study invescigates the Navy's test and evaluation (T&E)
vrocess in the proourcamont 1life cycles of ships and aircraft,
including some of the problems and'fecent clronges iﬁ test and
evaluation concepts brought about by the recommendations of

the Blue Ribbon Defense Panel and DOD Directive 5000.1.

A, BACKCGROUND

On 1 July 1970, the results of the Blue Ribbon Defense
Panel were published. The study encompassed the entire crgan-
ization, structure and operations of the Department of Defense
including significant comments about test and evaluation.

This report made a clear distincfion between operational test
and evaluation (OT&E) and functional, cngineering, or develop-
mental testing. Operational ftesting is done to determine to
what extent a given system or material can meet operational
requirements., "It must provide advance knowledge ar to what
their capabilities and limitations will be when they are

subjected to the stresces of the environment for which they
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;&ﬁie designed (usually combat). Operatio?al testing must také.
into account the interface with othér sys%ems and equipment,
tacticsy and techniques, organizational afranéements, and the
human skills and frailities of'the‘eventual users (2:9)."1
Developmental testing is done to determine whether design

and performance contractual specifications are met. Thg

report pointed out that test data frequently would have been
useful for analyses and deciéion making, however, the neéded
data sometimes did not exist, were derived from poorly design-
ed tests, or test conditions did not permit comparison of
systens. The report concluded that OT&E had nct been adequate-
ly managed or supervised at 0SD level, aﬁd that a 'highef—than—
Service"level O1%E organization was needed if the potential

of OL&E was to he realized,

Mr. Fitzhugh's Blue Ribbon Committee_saw great potentiel
in a prograu of well-managed OT&E and recognized prototyping
and preproduction operational testing as better alternatives
than'weapons syslens analygis in'tﬁe form of reams of paper.

Secretary Packard issued DepSecDef memos.pertinent to
Or&E in February, April, and August of 1971, The first directe-
ed that each of the Sérviccs esﬁablish an agency which is sep=-
arate and distinét from the developing command, and which re-
ports the results of its test and evaluatioun efforts directly
to thé Chief of the Service (5:1). In addition the memo
. advised the establishment of a Deputy Director for Test and.

1This notation will be used throughout the report for sources
of quo*tations and major references. The first numnber is the
source listed in the bibliography. The second number is tne
page in the reference.
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" Evaluation (DDT&E) within DDR&E, . The April memo presented the

requirements for the flow of T&E information in terms of pro-
gram milestones. The August memo to the Service secretaries
re~emphasized that operational test and evaluation will be

accomplished prior to the decision to go into full production,

The memo olso stated “this initial operational test and eval-
uation will be accomplished with operationsl personnel in as b
realistic an overating enviromment as possible and where

practical, will use pilot or esrly production items(7:1)," AE

B, _DOD DIRECTIVE 5000,.1

On 1% July 1971 DOD Directive 5000.1 was ﬁublished; This
directive further clarified the vrogrsm decision making pro=
cesy and euphasized thet anyone involved with RDT&E must zc~
aulre an understanding of DSARC concenitse. The T&E effort was
discussed es follows: "Tést and Tvaluztion shall commence
as early as possible, A determination of oporational suit-
ability, including logistic sumvort requirements, will be
made prior to large~scale production commitiments, making use
of the most realistic test environment nosaible and the best
revresentation of the future operationnl system available,
The results of this overstionnal testing will be evaluated
and presented to the DSARC at the time of the production
deciszion(f:5) |

As a result of this directive the Sceretary of Defense
(SccDef) mrkes the decision which initiastes vrogram commit-

ments or increnses those commiitrents, Currently, the Sechef
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with assistance from the Defense System Acqu;sition Review

i Council (DSARC) makes three key system decisions by choosing
' among alternatives posed in the Development Concept Paper
(DCP), The specification of the three distinct stages in
the system acquisition process witn DOD level review between
stages was designed io miniwize concﬁrfency and commitment
of full-scale development and production before adequate
information was available and snalyzed, A flow ch;rt of thé
DCP/DSARc‘system as outlined in the directive'is presented

in figure 1,

. sach Service has been finding unique solutions to the

1) A dircct link botween those revorting test results and their

e~

{ organizational requirements, but the common denominators are:

% Service Chief; 2) An early involvement in the acquisition

{ progcess ¢f the command which will use the weapon system. In

E . nost ¢ases the Services are making use 6f the organizations

i already in existence rather than opening new offices with new

responsibllities. For instance Commander Operational Test

; and Bvaluation Force (JOMOPTEVFOR) is becoming a more signi-
. ficant factor in Navy testing sinbe its commander has direct

access to CNO for OT&E matters.

» . G. _SECNAV_INSTRUCTION 5000,

5 ' In resvonse to DOD Directive $000,1, the Secroisry of
- the Navy idssued SECHAVINST $000,1 for imnlementing the now
nrovisions, Due to the wide variely of navasl weanpons, the

Instruction «llows vnrying avrcpacches o the conduct of test
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and evaluation., However, such effort shali be tallored to

the necds and characteristics of ¢ach individual acquisition

with prime consideration being given to adequate 0perationally

oriented testing., Normally, the following general séquence
of eveﬁts should prevail: 1) laboratory/contractor prelim-
inary test and evaluation of breadboard demonstration hard- .
vare during the conceptual effort, 2) contractor/development
activity test and evaluation of subsystems and/or full=-scale
prototype during full scale development, 3) technical test

and evaluation conducted by the contractor with Navy partici-

pation during pre-production/productidn, 4) initial operational

test and evaluation (IOIXE) by or with the active participation
of Navy operational forces prior to the major production de-
cision, 5) Navy OI&E prior to approval for service use and

inventory scceptance(16:13),

6




SECTION II
SHIP ACQUISITION i

Although the approach to test and evaluation in SECNAVINST
5000.1 appears conceptually good, production of a low risk
conventional hull ship might have to be delayed one to twu years
to allow completion of the operational testing. For exémple,
in the Patrol Frigate (PF) pfogramythe delay to the program of
waiting until the lead ship was built and 0perapionélly fested
to start construction of the follow-on ships was initially est-
inated to be about 15 months. Delays of this duration could
drive the already undesirable, but accep%able dip in fofce levels
farther toward an unacceﬁtable force level shorifall., Can de=-
lays of this magnitude and other resulting consequences be ac-

cepted in major ship acquisitions?

A, DCP/DSARC CONSIDERATIONS

Several Admirals anc Program Menagers in OPNAV and
SHIPSYSCOM objected to the use of the three step DCP/DSARC
procedures for conventional ship construction programs. They
felt that the current_DCP/DSARC,was structured to provide
proper management for major Research and Development programs
‘and that the highly controlled and definitive system was, in
many ways, inappropriate for the management of a conventional
ship acquisition program. They caid the rigid application of
this procedure to conventional displacement hull ship programs
would result in unnecessary expenditure of time by project

personnel, increased cxpensce, and delays in delivery of urgently
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needed ships to the fleet.: It was;recommended‘that the first
essential step requiféd to alleviate this problem was to sep-
arate non-R&D programs, such as shipbuilding, from the R&D
programs that do require the "fine grained" management review
and test and evaluation now being proposed for all programs,.
A flow chart of a propcsed modification to the DCP/DSARC pro-
cess applicable to conventional displacement hull shipbuilding
prograns is presented in figure 2.

The Chief of Naval Operations (CNO) after studying the
problen believéd that a streamline of the decision processes
used in ship acquisitions was in order. In his memorandum to
the Secretary of the Navy on 10 June 1972, the CNO proposed a
policy for displacement hull ship programs that included: 1)
one D3ARC per ship program to be c¢onducted after coupletion of
formulation and ship system design, but prior to contracting
for detailed design and production, 2) demonstration of ade-
quate IO0T&E performance for sub-systems prior to large scale
production, 3) the use ¢f shore based test sites for critical
ship system integration demonstration, and 4) elimination of
additional DOD formal reviews if all significant milestones
are satisfactorily met, including those for IOT&E(3:2),.

The Patrol Frigate program appears to be the first test
case for gaining approval of the Navy's position regarding
DCP/DSARC procedures and ship T&E for conventional displace~
ment hull ship programs. The decisions on the PI' T&E will

no doubt be used as a precedent in other similar programs.
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B. INITIAL PATROL FRIGATE TEST ANb EVALUATTION PLAN

Supplementing and anticipating the lead ship constructiou,
two individual, full-scale land=-based test sités (LBTS) were to
be erected for the propulsion and combat systems respectfully.
In addition to validatinz the siip engineering aspects of
installation and integration of the critical Patrol Frigate
s&stems, the two land-based test sites have provided the fac-
ilities to assist in the configuration management of the Patrol
Frigate propulsion and combat prototype systems. In concept
throughout the life of the PF program, these sites would be
used to evaluate change proposals prior to application to the
ships, The sites would be controlled to insure that the LBTSs
a .« a realistic prototype of the PF combat and propulsion system,
After the initial validatqon of system integration, the two
land-based test sites would also be used to validate operation,

maintenance and support conrcepts proposed for the PF(14:3%=5),

Co  LAND=BASKD TESTING

The central relationship of these test sites to the ship
acquisition schedule is presented in figure 3. Land-based
testing is to be used in concert with IOT&E pians for individ-
ual equipments not now in inventory. This should allow achieve-
ment of the requisite level of confidence in ship and equipment
engineering before a commitment is made to produce either in
guantity. The land=-bhased testing and equipment ICT&E schedules
provide for proofing of key systems beginning two years before

completion of the lead ship. This coincides with the planned

10
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award'date for follow-on ship construction contracts.
~ The Patrol Frigate combat system Lana-Based Test Site.
ishould be a genuine prototype of the PF combat system, Its
création early in the PF development process should provide
the opportunity énd the mechanism to validate and document
not only the combat system engineering process but also the
instailation, test and checkout, and operation and maintenance
procedures prior to the delivery of the first PF. To achieve
these objectives the LBTSs will aggregate three essential func-
tions:
‘1. A functional Checlkout Facility to validate the system
engineering and electrical compatibility of the equipmenf.
2. A Computer Program Checkout Facility to debug the
combat system computer progroms. |
3. A Physical Mockup to validate the design and to be
the ultimate recipicut of the results of the above efforts,
The Physical Mockup will be the combat system prototype.
Throughout the 2ife of the PI program the LBISs should
. be used as an integral part of the .PF configuration management
program, The Ship Acquisition Prégram Managsr (SHAPM) should
require that all chunge proposals be evaluated at the appropri=-
ate LBTS before they are considered by his change control board,
Once cnglneering solutions have been validated at the LBTS the
configurations will be frozen and controlled, This LBTS dpprbach
allows for a DSARC decision on the basls of the initial assoss=
ment of the FI's operational capavilitics before at=sea trials

L e 5 i i SR U e
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and . will 1dentify areas where rigorous at+sea evaluation is E
;equired. 4 A S b | -f

Aceording to the initial PF test plan it is apparent v %
that the IOT&E would be completed and the results available rlujg
only after all contracts were finalized and fabrication has “ %
begun on about half of the 50 ships in the contract(13:2). E
It is important to note that when construction begins simul- §

taneously at the three shipyards, the results of IOTAE on the

lead ship as a unit.are not available and would not become

available for two years. Should the members of the DSARC

consider themselves obligated to be responsive and letter

strict to the requirements of DOD Directive 5000.,1 and the

desibes expressed by Congress in Public Law 92f156 Section 506,
covering their desire for appropriate operational test reports, 3

the initial PF test plan woﬁld be unacceptable. However, if

whole ship IOT&E is to be completed and results published and
canalyzed before the initial production decision the delzy in
delivery of each ship could be as much.as three and a half
years. According to the CNO, the requirements of the Navy
. make this unacceptable. A middle éround introducing consider-
ably less delay might be nore appropriate. In other weapon
system acquigition programs, DDT&E has agreed that continuation
of production at one éource before the, major production decision
is aﬁ appropriate weasure to reduce program costs and addition- '
ally provide units on which to conduct further OT&E, This
precedent indicates the G8D criticism would be directed only
tovard the beginning of production at the second and third
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shipyard in advance of the results of IOT&E from the lead
' !

ship,

D, _ DSARC I RESULTS

s

On 31 August 1972, the PF Project Manager presented the
PF p-ogram to the Defense.Systems Acquiéition Review Coqncil{
The following is Deputy Secretary of Defense Rush's response
to DSARC I with respect to Tést and Evaluation: .

I am pleased %0 note the strong effort to insure adequate
test and evaluation (including IOT&E) prior to major
contract for foliowships. However, the planncd date

for the first major contract for follow ships assumes
that no critical deficiencics will be found duriug such
testing., The Navy should continue to give emphasis to
the completion of all feesible early T&L (including IOIXE)
on the combal subsystems and on the land~based test sites,
The DSARC and the DDT&E will evaluate at the time of

their review of the Navy's recommendation to proceed with
Tollow shivs whether adeguate test and evaluation {(in-
cluding IO0T&E) has been accomplished with satisfactory
results, and 1f not, whether some delay in contracting

is warranted. , '

- Also, it may be desirable that a period for omerational
test and evaluation of the lead ship, prior to that
shipts Tull release to normal Mceet usage, be allocated
to OPTEVFOR., The purpose of this testing would be to
determine the PF's expected operational effectiveness
in its expected roles and the need for any early modifi-
cation to follow ships. Should such modification be re=-
quired, a later DSARC would have to determine the rela~
tive merits of opcnigg existing contracts to change by
change crder procedures or meking modifications after
acceptance from the shipbuilder(ézi-a).

B INITLAL, LAND BASED TLSTING RIESULTS

Although it is too early to pred;ct the final results
of the PF T&E program, the ability of the LBTSs to generate
initial assecssment data of the PFs operational capabilities .
has been significant., OT&E and development personnel have

conducted such thorough and extensive testing at the LBISs

1d



éhat as a result of DSARC 1I, SecDéf waived the requirement
for a DSARC III, The lead ship FFG~7 was launched on 25 Sept
1976 and, expects to Ee delivered tb the Navy in Oct 197?.' A
Fabrication is currently scheduled to begin on'the £ollow~onf
ships in May 1977. Althougﬁrthe Program tanagement Office

is very optimistic, the real proof of the LBT s o&erational
assessment value will be readmly evmdent durlng the at-sea

operational test trials scheduled to be conducted in 1978.
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SECTION III -
AIRCRAFT ACQUISITION

Invcontrast fo the low risk, iong fabrication program.

- of conventional hull ships, the sircraft acquisition is one
of high risk and uncertainty with a relatively short acquis-
ition cycle. 1In mcstlaircraft.br aircraft related weapon
syétems programs tie overall test program is very complex
and is subdivided into elements., The manner in which the
test program is subdivided depends on the planned test organ-

ization, location of facilities, time frame, and other factors.

A, _DEVELOPMENT TESTING

Early testing in the exploratory develOpmeht stage 18
designed to investigate, test, or evaluate the soundness of
a concept,Adevice or‘system'in a breadboard or rough exper=
imental form, without regsrd to the eventual overall design
or finél form, The advanced development stage usually involves
a model of the complecte system or integral parts of the systom
for exPerimeﬁtation or testing to demonstrate the technical
feasibility of the design and its ability to meet exisiing
perfcrmanbe regquirements, and also to secure engincering
data for further development. The final advanced develop-
. ment model will approach the required form factor. Serious
consideration will be given to military requiremeuts such as
| réliabi?ity, maintainability, human factors, and environmen-

tal conditions. In the full scalc development stage,

16
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engineering or operational testu under Se vice conditions
'are coniducted to evaluate perfurmance and mllitary suit~
ability. The prototype aircraft system will closely ap-
proximaté an initial prodgction design, have the required
form, and will meet the standard military requirements
such as reliability, maintainability, human factors, extreme

environmental conditions, etc. - . "

B AIRCRAFT TEST PROGRAM REQUIREMENTS

The Névy aircraft test program requirements are pre=
sented in figure 4., These tests take pléce in the full~
scale de%elopment phase ot the procurcment c¢ycle. The pri-
mary purposes of these tests are:

1) To determine that the aircraft can be safely operw-
ated by Navy pilots during in-flight triais to limits con-
sistent with the contract design liumits;

2) To obtain early basic information regarding the mili=-
tary pntential of new modeis of aircralt and the operability
of all their equipment;

3) To permil early decisioﬁg repgarding attainment of
superior characteristics;

L) To obtain quantitative information on safe Llimits
for operation by fleet pilots(11:7).

After the first flight, but prior to initial delivery
of the'aifcraft for trials, Navy test pilots designated by"

—
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the Commander, Naval Air Test Center, Patuxent River, Maryland,

conduct normally in five phases, the Navy Preliminary Evalué&-—

tion (NPE), A phase consists of one or more flights by the
Evaluation Team and each phase is terminated by the COMNAVAIR-
TESTCEN, Phase I of the NPE is performed immediately subse~
quent to the contractor's inspection, normally about 90 days
after the contractor's first flight of the aircraft." AQdi~
tional phases, as required, are performed at times appropri-
ately related to the development of the design by the contractor
an the allowable flight envelops is increased, or to evaluate
changes incorporated in the aircraft to correct deficlencies.
The final phase is scheduled just prior to initial delivery
of the aircraft for Board of Inspection and Survey (BIS) Trials.
The NPL flights are made at the contractor's facility unless
otherwise authorized by the CCOMNAVAIRTESTCEHN,

The purposes of the Navy Preliuwinary Evaluation are as
follows: | ‘

1) To determine at the earliest possible opportunity
the combal potential ond gross deficiencies of the aircraft
and thereby enable an estimate to be made of the degree to
which operational requirements will be met,

2) To highlight the need for and to allov early correc-
tion of deficiencies,

3) BEvaluate the alrcraft weapons system installation

including functional and a¢curacy checks of gun, boub sight,

LTIy Y S T RUE U A
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“rocket rack, etc., ond flight tests of [ire-control systems

|
and firing runs at a sultable target, ‘

L) Evaluate critical combinations of aircraft weight
srd C.,G, to determine aircraft resdiness for BIS Trials(11:10),

Folloving the NPE the Boerd of Inspectioh'and Survey |
Trialé are commenced to detérmine Sefvice suitability.and
contractor specification conformance with productiqn aircraft,
All eouipment end installations épecified for the aircraft
must be installed 'and operable excépt for aircraft instrumented
for special tests in which weight requirements_for inétrumont- ,'
ation mny renulre the removal of certain eauimment, Tn. these
special test aircraft, all applicable armament, electronic
eaquipment, snd other items that influencce serodynamic char-
acteristics or the C.G. vositions of the sircraft must be
installed or ocimulsted apvropriastely to rewresent aircrafi
scheduled for fleet delivepy. A1l discrﬂpénéies renorted
from the NPE's must have been corrected unless otherwise

authorized by MAVATRSYSCOM,

Co CURRKNT PROBLIFMS IN ATRCRAFY URST AND EVALUATION

Some of the significsnt factors that consistently distort
the orderly flow of sircraft test and evaluation sre discussed
belowa

Concurvency

'he Ponsrd of Tnswection znd Survey gencrally receives

the nroduction aircraft right sftier those designated for

(ERSEIPIPPNN oY
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contractor test and demonstration purpodes, The next sub-

block. of aircraft produced go-to‘COMOPTEVFOﬂ'é aircraft test-
ing activities (VX=1, VX-h,or VX-5), The next block of air=
¢raft produced are delivered to the fleet (usually to squédrons
designoted to train the initial groun of aircrewmen and main-
- tenance versonnel), The point is that within one or tﬁo months :
of BIS's receipt of its airéraft,.the~aircrgft is in the fleet,
The lead time OPTEVFOR has iz slightly less. This dogree of
éoncurrency hos two offects., Becsuse the BIS éircraft follow
closely Sn the heels of the contractor's test article, they
do not contain the fixes that have turﬂed up in the coﬁtractor's
testinglprogram. Thus ﬁIS airplanes are not representative
of the operational configurmtion, nor are “he OPTEVFOR or
early flect deliveries.

Secondly, hecouse the nroduction line is running while
BIS and operantional testing sre in »rogress the problems ident-
ified in Navy T&F are genernlly not incormorated in even esrly
deployed aircraft, vSafety of flight and other extremely cru=-
cisl fixes are incorvorated by factory itemams in esrly orera=
tionsl squadron sircraft just prior to or after deployment.,
Hopefully some of these pfob]em$.were idontified in the NMlitg,
but it must be remembered thst these tests afe conducted upon
aircfaft that are even less represcnbtntive of the overational
configuration than the ﬁIS or operntlonal test sircraft,

To nreclude o lengthy delay (1 to 2 years) between pr6~

duction of the contrnactor snd WNavr test srticles, sand the

21
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' operational aircraft, a considerable degree of concurrency

is planned into the program., Then as schedule slides occur

.in earlier program activities, the concurrency between Navy

" T&E and production is increased beceuse initisl operational

dates are rarely changed to accommodate test and evaluation,

‘That is, en unfortunste initial situation tends to worsen

auring the program. The results of this concurrency sare:
| 1) A large number of Fnglneering Change Orders (ECO's),

2) Initisl dissatisfaction of Lthe fleet with mony new
alrcraft,

3) A lerge number of different confipgurations of a DAY
ticular sircraft in the fleet to he supported.

4} Deloys in vositioning of svares to suvport systems
moditfied by ECO's and latc production chanpes,

%) Additionel 1ife~cycle costs due to rework or sérapning
and reprocurement af existing sneres.

6) Degradation of training becsuse of inopersble or
faulty wespons systems,.

Late Tegt Data/Results

Since the receivt of Navy T»E test data and results by
the procuring activity are generally eritical and to late to
affect the original prcgrsm technical decisions, they have
the cffect of seeming to out the Systems Command personnel
"on revort", A defensive attitude on the part of the Program
Manqbor and the Systems Command technical branches inevitably

rensults,  The cost of solvine and implementing the solutions

22
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for theéenproblems is high. Thus the test report tends to

-embarrass the program team and provide ammunition for program

critics both within and without the Navy who have their ovn

T axes to'grind, instead of being a tool for the acquisition

and fielding of the best weapons system. Unfavorable test

- reports are usually buried or at least not scted upon with

whole~hearted vigor and determination, If a test report from
another activity can be found that disagfees'with the unfavor-
able test report in any substantial, or nccassionally insub=
stantial menner, it is used to cast doubt on the validity of
the unfavorable report. These statements a&e no* intended

to besmirch the characters of systems command personnel hut to

simply voint out the natursl human rezction to a test report

receoived too late to nid in a decision already made snd in=-
plemented which sava, in effect, that thé virong decision was

made.

Non=Renrecsentative Hardwsre ‘ ‘
As discussed in the previous section on condurrency,

test aircraft and carly onerationsl sircraft configurations

are in a continu~l state of flux. The result is that teche

nical (BIS) and overaticnal testing may be conducted on sys-

tems'that will later underpgo substsntial chonges. Some chonges

obviously invalidate prior test reéulés; other changes do

alco but it is not at all obvious in advance, The T&E comw

munity is frequently called uvon to determine whether to delay

a5
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tests awaiting a modification they know will take ploce or
proceed on the tentative assumption that the change will not
invalidate the test results. Delaying tests is rarely chosen
unless invalidatian is apparent, Although systems integration
testing of & chénge is'commohly done by *the contractor on

the computer in the laborator& or on prototyres, it can not o
be deyended unon to reveal second order or higher effects

and suffers from the basic lack of complete resality inherent
in simulations ~nd the laborstory.

In summary, T&E is conducted on sn aircraft that differs
markedly from the operational %ircraft. Some of these difw- g
ferences are inconsequential but many are not. The worst
facet.of this situation is not that the test work done may
become invalid, but that adeguate T&E will not be conducted
on the 6perational configuration aircraft, This situation
causes the fleot to be the one who identifies mnony consequen-

tial problems and leads the flect to foel with some Jjustifi-

cation that it is building 1te own -ircraft.

Comvetiftion Amons Wayy TRE Activitirs

One of the major barm to efficient and economical test-
ing is the high depree of competition rmong and within the
testing activities. As the militsry pie hss gotten smaller
in resl terms, wressures to incresse n particvliar sciivity's
slice to the detriment of snother activity have grown much

lorgor. Drochuremsnshin has become the order of the day, A




perusal of the mission statements of several major sircraft:
testing activities within the Navy reveals a lerge smount of
overlap, This overlazp results as esch activity attemopts to
enlarge its scope and potentinl budget via its mission state-
ment, This ssme disense exists within msajor activities ss
divisions and branches vie for the T&E budget., The temntation
here is for each activity to overesﬁimate its expertise and
facilities or vlen on developing the necessary expertise and/or
facilities after receipt of =2 task. This procedure is extreme-
1y wasteiul of resources because it leads to duplication of
facilities snd exvertise and the conduct of teéting by act~
ivities not particularly well qualified to do so,

While Mavy Tndustrial Funding (NIF) does provide an
incentive to afficiency in test work it slso feeds the fire
of intense and destructive competition. As in the civilien
world, the primsary goal of any Novy orgonization is survival,
and the wmeans of loung~term survivai is to expard into other
testing sctivities' areas of competence. A further unfortun=
ate n~spect of NIF is that some festing activities are NIF
funded, e.g. the Naval Air Teat Center (NATC), and the Naval
Wenpons Bvaluation Center (NVEI) and others nre not, such
as OPTEVIOR, ao that testivng tende to eo where costs are
Jowsr withont due regn-rd to comnetence and comvarability of
actual coate to the HNavy.

The result of this intense compwﬁition is that compet-

ing testing nctivitices find it very difficult to cooveorste




fully on a major testing program, What has been °&1d with .
‘regard to funding is ‘qually true of test aoseto. particularv-zﬁ“‘
1y test aircraft. | |

An attempt to ameliorate this competltion is being imple-fﬂ"A

mented now. An ex;stlng orgwn1Zation, the Naval Air System, R

- Command T&E Coordinator, has been empowered to designate wherez-*ﬁ

alrcraft testing will_take place and by whom it Will_be-done.
Of course, the T&E Coordinafor will be faced with end runs.to
OPNAV and the Program Manager by dissatisfied T&E activities.

De _PROTOTYPING

As a result of Deputy Director of Defengé David P&Ckéﬁd*gl“  
ideas, prototyping has gained a great deal of attention. ‘n. ‘
Another name for total system prototyping is “£ly béfqré:bpy“.'f ‘
Visions of competitive fly-offs and the lilke arose. TheAAir;  ”
Force has conducted several successful competitive fly-offs"}}¥ﬂ
including the AX, but total systenm prototyplng is frequently “
not an economical approach. It is an emotionally attractive
technique in that it vastly reduces the dogree of risk in
major decisions, but the increase in cost, time, and reé
sources is great and may not always be available. Howéver
this interest in actual hardware signalled a décrease in
dependence on paper studies which existed during Mr, McNamara's-
tenure in DOD, It is likely that increased sequential com- a
ponent or sub-system proofing at lowor levels of development  A
will prove tu be the most beneficial aspect of -this change

rather than the few "fly before buy" or competitive fly-off °
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«gystems that have occurred.

‘ ;~.E.. ImlmIAL P 1u TEST AND FVALUALION PLAN

A more economlcal approach to the 1mnrovement of T&E

"f-was planned in the Navy’s F-14 T8E program. A key. factor

in thls approach was  the selection of the NASC T&E. Coordlnator 

_to superviue the generatlon .0of integrated test plans, the
.allocatnon of test. rcsourcea, and of the actual testing and -
- witnessing. The teotlng rqquirement of the technical test-

»”ing acbivitles, the board of In pectlon and Survey, and OP~

TBVFOR were integrated into a smngle test plan, The magor 1y

‘flfof the Uavy doveIOpmcntal dnd Operatlonal ‘testing took place

‘during the same porlod and even on the same fllghts. Maximum

uge was made of contractor demonutvatlnnu witnessed by the:
Navy toafinw actavxtme to obuiato the retesting of a tech~
nical pOlnt already domonotratod by tho contractor. Witness-

ing. by testing actlvxtxes(was cruc¢ally importanb and allowed

tae contractor'a data to be readmly accepted by the testing
Aactivifmom. Thlu approach alsgo he]pcd to el;minate redundancy

in: teutunp, L.e. the testing of the same performance paraneter

by qéVQral different activities which has been & congietent -
and wasteful feature Novy testing in the past. .

| Obviously, this approach places a great déaliof réspons~
ibility directly on the shoulders of the T&E Coordinator, and
requires his staff \to deal knowledgeably with a wide=-ranging

and complex test plan. The potential for major improvements

=
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in Naval alrcraft testing is}evident but it‘depends greatly :

'on the competence and the resources of the T&E Coordinator's
- staff and the T&E Coordlnator'" abllity to resmst strong

pressures from various special interest groups 1n the T&E

community (OPTEVFOR, NATC, etc.). The intenue competltive
pressures previously mentioned still exist and must be. re=-
sisted by the T&E Coordinator or the pot ential of fhis ratmon-

al approach will flounder in 1nteract1v1hy polmtmcs.‘
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SECTION IV
CONCLUSIONS \

It is readily apparent that significanf differences
exist in shiﬁ and aircraft acquisition cycleé; Whereas a
conventional hull ship acquisition program is one of low
risk and long fabrication, an aircraft scquisition is one of
high risk and uncertainty with a relatively short acquisition
cycle. Therefore the test and evalﬁation requirements eétab-
lished by DOD must be tailored to fit each program;

DOD Directive 5000.1 states that a determination of oper=
ational suitability will be made prior té large scale prbduc-
tion commitments. However, it does not appear that the Navy
intends to wait one or two years to start production of a
system after the completion of operational test articles., In
the.PF program, the delay to the program bf waiting to start
constiruction of the follow ships until the lea& ship was built
and operationally tésted‘was estimated .to be 15 monthz. Since
this delay was unacceptable, the decision was made to start
production on the first half of the ships prior to the comple-
tion of the Initial Operational'Tgst and Bveluation. However,
‘the production on the second half woﬁld be deferred until IO0T&E
was complete., It seems unlikely that extended delays to com-
plete IOT&E will ever be accepted in a major system acquisition,
The trend scince 1972 hses been toallow OPLREVI'OR an earlier start
on their opefational evaluation and a better pover posiﬁion‘

with respect Lo the technical testing community. But, no great

o9
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‘improvements in T&E are expected until the basic human, con-

currercy, and hardware problcms which reduce T&¥ effectlveness
have been changed. '

The systems approach to tesiing may be the best answer

| to the problems associated with Navy T&E, Little faith is
- placed on policies that simply shift the T&E power structure'
i.(OT&h) or pretend that concurrency can be ellminated (proto-

-typ;nb). ' The F-14 testing concept appeared *o be a step in,

the'right direction, however funding problems developed and

a significant portion of the test program was cut out, Since

' the United States will always be reacting to newly perceived

existing or future threats, there will never be enough time
to develop major weapons systems without concurrency in the

development, test and evaluation, and production phases of

the acquisition. Lelsurely serial development, test; and

production of major weapons systems is an unrealistic pro-
cedure to hope or plan for. The only realistic hope for
decreasing the concurrency of »ebt and evaluation and pro-
duction is to reduce the length of the Navy T&E process through
improved test planning, irproved efficiency, and the reduction
of redundancy in testing, It appears that coordinated and in-
tegrated testing is the most likely approach to result in

significant improvement in Nevy T&E and bears investigation

by other major acquisition programs for applicability to their
T&E efforts.
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